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— look at higher-dimension operators
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add CP violation to 2HDM
add singlet(s) — NMSSM, etc.

Higgs triplets: existence of H** states and H*W T Z coupling
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Little Higgs models: SU(2)r, x U(1)y is part of bigger gauge group
— looks mostly like SM H, with UQ/FQ couplings corrections

Il | strong dynamics — strongly coupled

Technicolor, Extended Technicolor, Walking Technicolor, Stumbling Drunk Technicolor, ...

Topcolor-assisted technicolor (TC2)






BSM deviations to A, \ in SM

With 1 doublet, only 2 possible D6 operators:
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BSM deviations to A, \ in SM

With 1 doublet, only 2 possible D6 operators:

1
O, = %au(qﬂcb)ﬁﬂ(qﬂ@) & Oy = —g(q>*c1>)3

2

for the effective Lagrangian contribution Le¢p e = )| %OZ , fi>0
=1

A ~ few TeV, otherwise we'd likely the new physics directly at LHC.

Alternative effective theory for Higgs potential:

A p2\ 2"
n 2
Vet = Z W(\@\ - 7)

n=0

so (D5 corresponds to the n = 1 term in this expansion



e 2 V2 V2 .
e (D, modifies v: % ~ 30 (1 — 4f—f\A—%) where v is what (G  measures

e O; modifies kinetic term: Ly, = 10,00%¢ + L f1%50,60"¢

so rescale ¢ to canonically normalize H: ¢ =NH, N =1/(1+ f X—Z)

— p_|



2 2

2
o O, modifies v: % ~ L (1 — f2 4

5 ™ AQ) where v is what G » measures

e O; modifies kinetic term: Ly, = 10,00%¢ + L f1%50,60"¢

so rescale ¢ to canonically normalize H: ¢ =NH, N =1/(1+ f X—Z)

Higgs mass altered: Mgy = 2Av2(1 — flj{—z + ﬁﬁ)
V'V H couplings altered:

1 _ _
59%(1_%%)ijw © (U= S HHW, W
1 g fiv V2
m”(l - 7p)HZuZ“ (- fiz) HHZ,2"

3,4-pt. self-couplings modified:

3m% f1 0?2 2fy v? 02 2f1 v?
— _ 1— 22— ;
AsH = i [( > A2 T3 iz Az) T 3ME AR ;p RE

2 2

3m3; v v 2f1 v
AdH = —1 2 [(1—f1 -|-4f2M2 A2> 3M2 A2 sz p;]

1<J

— note momentum dependence from (O, operator
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» phenomenological analyses exist only for ILC (and CLIC)

Fromete™ — ZH: Fromete™ — ZHH, vvHH:

a, Error a, Error

‘ 0.012 ‘ ‘ ‘ S
i — 500 GeV| i — 500 GeV
i - 800 GeV}0.01 - — 800GeV] —0.25
- =0.008 - 0.2
n o006 0.15
- =0.004 0.1
- -0.002 = 40,05
| I | I | I | I | O | I | I | I | I | 0
0.4 0.2 0 0.2 0.4 20.4 2022 0 0.2 0.4
—f v'/A® —f v/A
a=fv a,=f v

For f1 = 1, Aay corresponds to A ~ 4 TeV

For fo = 1, Aay corresponds to A ~ 0.8 TeV



Dimension-6 (D6) operators with Higgs, fermion and gauge fields

Ous = (¢7¢)(qde)

0% = i(¢' Do) (@r"q)
0% = i(¢! Do ¢) (g o%q)
Oga = i(67D,¢)(dy"d)
Opp = i(¢TeD, ) (uv"d)

Opg = (qD d)D" ¢
Opqs = (D qu)D”gb
Oaw = (qo*"o'd)pW
Oip = (qo""d)¢B

. some constrained by Zbb,ybb coups

. others would give interesting rare decays: H — bbZ, bb, ...

» phenomenology not really studied



D6 operators with Higgs and gauge fields

Oww = (oTe) |[WELW =1 4 W3 W3]
Opp = (¢'¢) B, B

Opw = B |[(¢Ta®Q)W2, +V2[(o1TT o)W, + (o' T~ )W, |]
Ow = (D) [a®(DV¢)W3, +V2|[TT(DY¢)W,i, + T~ (D"¢)
Op = (D"¢)'(D"¢)B,

Op1 = (Duo) ot (DH9)

— give anomalous momentum-dependent H H V'V vertices

But highly constrained by .S, p, gy vy
(Note: no updates past '98)

Wl
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Overview of 2ZHDMs

Here, assume CP conservation is exact (both vevs real).
Five physical states: h, H, A, H* (2 CP-even; 1 CP-odd; charged)

Four types exist, depending on how ®; and ®, couple to fermions:

| only @5 couples to fermions

Il @4 couples to down-type, P to up-type fermions
l1l &1 couples to down quarks, 5 to up quarks and down leptons
IV @4 couples to quark, @5 to leptons

Vevs parameterized by tan 3 = 2; to solve unitarity, v? + v: = v? (from GF)

h = V2[—(Reg) — v1)sina + (Reg — vg) cos
H = v2[ (Re¢? —v;)cosa+ (Regd — v) sin o]

Recall:

Phenomenologically, Higgs sector defined by «, tan 3, potential param’s.

- in many models, masses defined by M4 & M,

_p1



Overview of 2ZHDMs

General coupling structure of 2HDMs:

P 9duu 9dodd gevyv 9oz A
9gf 9gf gv gv
Type | model: i Z.iosg Z_?ES sin(6 — ) %COS(B —a)
H o g o g cos(B—a) | 3sin(f— a)
A | iyscot B | —ivyscot 0 0
9H-UD = 2\/§ng imy cot B(1 +v5) — mp cot B(1 — 75))]
0)) gddua 9ddd goevv gz A
Type Il model: [ cgsfa _gf;a sin(gv— a) | 1 COS?; ~a)
sin 3 cos 3 2
(MSSM) H % Py cos(B—a) | 3sin(B— )
A | iyscot (3 i v5 tan 3 0 0

9H-UD = 2\/§ng [mU cot 3(1 4+ 75) + mp tan 3(1 — ’Y5)}

Types Il & IV induce FCNC’s — highly constrained .-. not usually studied
— let’s study the MSSM 2HDM, since SUSY is so well-motivated

-p.1.



Review: Higgs masses in the MSSM

Pseudoscalar: M 4 is an input! Others are tan 3, Mg (SUSY scale), A;

Mg, = 5 (ME1 + M2 + \/(Mj + M2)2 +4M3% M2 sinZ(Qﬁ))

2 2 2
+525 sin® BY,2m? [log ]‘nf—g + 1\)2_2 (1 — 12)(]\25)] for M}, only

500

T T 500 T T T T

| |
Mq> [GGV] Mq) [GGV]
: . Xi=0 X; = V6Mg
Charged Higgs: oL | Lol A
tan f = 3 — o tan B = 3 —— 4
2 S 2 2 tan =30 «----- ‘.‘. tan 5 =30 ===---
M2, = M2+ M2,
200 |- + 200 |- -

150 150

Note: M+ g track

—_

00 - 100 -

M 4 for large values.

50 1 1 1 1 50 1 1 1 1
50 100 150 200 300 500 50 100 150 200 300 500
M4 [GeV] My [GeV]

. “transition region” for moderate M 4
- “decoupling” for large M 4 e



Couplings also have decoupling and transition regions

0.1k

0.01 5 0.01F

0.001 ' ' ' ' 0.001

50 100 150 200 300 500 50 100 150 200 300
MA [GGV] MA

Important sum rule:

2 2 9
9wv T 9uvv = 9uvv.sm

» required to preserve V'V — V'V unitarity cancellation!

500

_p_11



Couplings also have decoupling and transition regions
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CP-even branching ratios

h has f,;f; enhancement

at large tan 8 and low M 4

H has f;f; enhancement
at large tan 8 and high M 4

1 T ﬁl\ T
BR(h) b
tanf3 = 3 wWw
0.1g \/:\7_7_
S 9y
e . ce
0.01 2
| 7Y
L -~ ) /"/”yZ
0.001 L L |
90 100 110 120 130
Mh [GGV]

120

200 300

400

0.00
500

1 7 7 T
; bb W
BR(h) .
"tan 8 = 30 :
0.1F : -
- TT ]
1w
i
H
ce
0.01 2 , =
vz
r99 i Y
0.001 R s poo N
90 100 110 120 130 140
Mh [GGV]
1p : :
: L bb
nh | BR(H)
tan 8 = 30
0.1F TT
g9
| ww
0.01 = =
27} ]
i H A
1 Ww
1 (SR ] ]
100 200 300 400 500
MH [GGV] —p.1



A,H¥* branching ratios 1

U f T 3 1 T : ! i
F bb ' it F
- BR(4) \V 1 | BR(4) &
f | tanp = S ' - tan 8 = 30
A has f,f; enhancement [ tand || tans
atlarge tangforall My "'F= \ 01k —
0.01 ¢ — 0.01 .
\ 3 4 1
99 . B 5 il
_______ : 1 :\‘\\99 K
0.001 . . ! 0.001 L= L I 1
90 130 200 300 400 500 90 130 200 300 400 500
My [GeV] M [GeV]
1 1¢
H* decay to: -
- hW= only at small tan 3
0.1¢ 0.1
- Tv at low mass : :
- tb at high mass
0.01 F. 0.01 |
0.001 ,\ .

- 0.001
100 200 300 400 500 100 200 300 400 500
MHi [GGV] MHi [GGV] -p.1



BR’s to SUSY particles

Higgses can decay to SUSY pairs if light:

1 I I I 1 I I I 1 I I I
. BR(A—>xx) |1 | BRH=—=xx) 1 | BRH-—-xx)
- o 1t - Xi X] -
XX xix;j{ ot A S ]
- T4 - XX :
0.1 - N Xi X; 7 0.1 B
— o | — i | | - - L i |

100 200 300 400 500 100 200 300 400 500 100 200 300 400 500
M [GeV] ME [GeV] My [GeV]



What did LEP already rule out?

. Pl
o=
<
N
10 ¢ i
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Excluded
1 ¢ R by LEP
: Theoretically ]
[ Inaccessible ] '
P I R B | ) . . 1 .
0O 20 40 60 80 100 120 214 0 200 400 5
m,, (GeV/c") m,. (GeV/c7)
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N N
10 ¢ 1 10 g U
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1 E Theoretically ~ _ 1 Eg( Clﬁg%d

Inaccessible
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What did LEP already rule out?

LEP’s charged Higgs search was much less model-dependent:

~ 1 |
Z
e | ALEPH
T | é
+ s ;
EO.S TR """"""""""""""""" S
=
0.6 | T —
;
o4 & I """"""""""""""""""""""""""""""""""""""""""""""""""
!
!
| —-+— Expected !‘
02 | | —— Observed | '\ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
B '\.
| \
Excluded at 95% C.L.
s v
0 \ A} L /\ ‘
70 75 85 90

m,+ (GeV/c’)
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Some notes on LHC MSSM Higgs production

Lest ye suffer from Plot Overload...

1. WBF and V' H cross sections can only go down
— sin”(3 — a), cos*(B — «) suppression for h,H

2. tt¢ rates about same as SM for equivalent mass

3. bbo rates become very important for large tan 3

4. pp — ¢ rates can alter dramatically; b loop extremely important

| | | | | | | | | |
1000 [, - 1000 -,
., o(gg — @) [pb] 1 =S o(gg9 — A) [pb]
L7, ’ Vs =14 TeV _ 3 Vs =14 TeV
100 | tan /=3 —— — 100 | tan /=3 ——
- 30 v - = 30 v
/ S . ’
10 | - 10 -
1 bm, =178 GeV - - 1Fmy =178 GeV
" MRST/NLO R " MRST/NLO
l l l l l - 0.1 L l l | ,
100 130 200 300 500 700 100 130 200 300 500 700
M, [GeV] My [GeV] M4 [GeV]
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Back to h, [ mass and coupling behavior in the MSSM

Right-hand o-B plots for WBF H — 77~ at LHC

1 . 08T 0.8
170 0.8 T 6 ©@B)I] T o (@B
i . (lepton-hadron) L (dual lepton)
0.6 5 i PRt I
’ L 0.4 - 1 04r i
100 i 04 .- ] I ] I
i : 1o02nT 402 .
80 ¢ 4 0.2 : i | i
P R R B 0 L — ] 0 L o R 0 Ll T
100 125 150 100 125 150 100 125 150 100 125 150
M, [GeV]
1 - 08— 08
160 | MulGeV] 08 cos’(B-0) - - (G.B),[fb] - ? (0.B),[fb] -
60 | -’ . 0.6 L (lepton-hadron) 0.6 L (dual lepton) -
0.6 5 r ] I 1
f ; 04 104 |
140 ’,/’ B 0.4 B 7 :
1 oak 102k 102 |
120 + - i ] I |
T I R T N IR N S S B! O T T T S IR R R, 0 T R T S B R L 0 T I TR R |
100 125 150 100 125 150 100 125 150 100 125 150

M, [GeV]

- for large M 4, M g tracks M 4 and M, plateaus — in “good” region
- for small M 4, My, tracks M 4 and M g plateaus — in “good” region
- the Higgs which tracks M 4 decouples from W, Z

WBF Higgs production at LHC looks extremely important.




MSSM Higgs No-Lose Theorem

e No matter where in MSSM parameter space,

at least one of h or H can be observed in WBF production.

Relies on plateau behavior in My, z and g7 + 9%vv = 93rvyv.sur-

no mixing maximal mixing
tan3 tanf3
30 AR XK 30 AN WS KKKKKN
f R3S : SO0 ~
f 055K f 005K KA |
25 ¢ %““ 25 ¢ "“““““ i
\ XD , \ XK KX AKA :
3N D OV KHHEN
20 LHC@Ofb )z N[00 < 20 1 LHCEOM™): N ) 8§
: VV—-H-11 ":‘: ) N VV—-H->11 }“:‘:‘:‘:‘: VV—>h+trE
5 L %26 5 o PSS
* loves * 02000005
f " : 000!
X 5
10 = > 10 - (2999
| % | %
I . I W/
N LEP2: e'e”—Zh ANy ey L
SN e M ECEGREANS S
80 100 120 140 160 80 100 120 140 160
M, [GeV] M, [GeV]

— ATLAS confirmed - needs even less lumi (~30 fo 1)
- ATLAS plots are a bit more confusing, though
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b

Observing MSSM £ .4 states when “decoupled

Recall that A has tan 8 enhancement to down-type quarks in
decoupling region, and A always has this enhancement.
What decays to observe?

. forget about H/A — bb - QCD overwhelms this

. BRs are dominantly to 777~ and u™ 4~ as a rare mode
- 777~ can work because H, A have large recoil in associated production

—_ 4 %50 —I T 1T T 1T | T T Iy'J | T 17T | T 17T | T T T | T T H
Q - < - i
& L 2 - - _
& o4 m, = 300 GeV/c » I X ,
Q - L § u =300 GeV/C", M, = 200 GeV/c _
o F = o(gg—bbH)xBR(H—11) 40 — A, =6 Tev/c?, =1TeVic? —
3 o I A 2
- c(gg—bbA)xBR(A—11) N Y 3 2 Ay g
2.5 = Y 7 2 .
u -V Ny S, ]
C A, =2450 GeV/c? . Y /2 Ao e i
2_ L’j “““““““““ |
- M, =200 GeV/c? ' B Y /A g i
1'5:_ =300 GeV/ 2 20__ “““““““““““““““““ __
- H= evie B s Hgysy—tt—eu/ljljj |
11— i Hgysy—11— 2 jets + X, 60 b’
C P 10 — Hgygy—11— l1+X _
0.5 - Hgysy—tt—eun+X i
0:|_L‘}_L__|='¢|31'I——I‘—I|IIII|IIII|IIII|IIII|IIII|IIII|IIII _lIE)I(cllup?dlbly"ﬁﬁl||||||||||||||||||||||_

o 5 101520 2% 30 3% 408 100 200 300 400 500 600 700 0O

tanp m,(GeV/c") 2



H/A — 777~ mass resolution is even pretty good

£ 60 -L L g0l
8 8 I CMS
8 oof CMS 2 5o :
“o 50:— “o 50: Hgysy—tt—l+jet (+X)
> > 5
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c C c »
g 30p tanp = 20 § 30}
wor w | TN
201 20 | B RS
101 101-
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0_ 111l 111l 111l l 111 l 111l l 111l l 111l l 111l l 111l I 0_ 1= 1“'{ 1111 :' H o j T DU ORI
50 100 150 200 250 300 350 400 450 500 0 100 200 300 400 500 600 700
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o F \ \ \ i o L
%WO - AH > 7T > two jets + X ] B0.261 e+ (+X)
2 E I .
o I max = 500 GeV/c? ] 7 024f . .
Mo l 3 e *
~ 8 - tang = 30 8 %E 0.22]
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S 6l . 018 l+i
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O I 1 C
o 4 | 0.14
> -
- : : 0'12; \\Mﬁ
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I _ ] “® & pyTHIAG Af(ty7)<160
07 :%& 0.06:\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
200 400 600 800 1000 1200 100 200 300 400 500 600 700 800 900

m,. (GeV /c?) m,(GeV/c’)



Atanp/tanp(%)

How to measure tan (3

g b 9 voooovV—— b

Essentially, measure the
rate of H / Abb production. i -y T H
(coupling o< tan J) b 9 sos550—— b
30 . 70

i _ e H Wlijii S [ Small error bars: stat errors

[ A;=2450 GeV/c susy >TTWIL & L Large error bars: total uncertainty
25:_ b = 300 GeV/c® — Reusyoreoewlil] o A, = 2450 GeV/c?, 1 = 300 GeV/c? Afs/Lc/sL:zsoZZ

- M, =200 GeV/c® solo= 20% © M, =200 GeV/c?, mg, =1 TeV/c? “Bron=o%
20__ mSUSY =1 TeV/02 ABR/BR = 3% 50:— N

: fotal uncertainyy i LU
of ki

: o LI L T

: F T T T A
°F 20:_ LTILTTILLLLEERRRERRRRT

- L CTTTTOTTIT T FER AT ]

sl C'V'S1 - CMS, 60 fb’

- - 10— TITITTd4 s

i Stat errors 301 i e Hgysy—tt—oewljfjj

T S e T R T

mA(GeV/cz) mA(GeV/cz)

Pretty good measurement for hadron collider environment.
Systematic uncertainties dominate everywhere.
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MSSM charged Higgs searches

Despite everything else we may see at Tevatron or LHC,
the only way to prove the existence of two Higgs doublets

Is to directly observe the charged Higgs states.

@ At Tevatron, this is most likely in top quark decays, t — H*b.

@ At LHC, this is most likely in bottom-gluon fusion:

SEEREERR

® At ILC, it depends strongly on M g7+

— p2



H=* at Tevatron

Recall coupling: g5 - = 525 [me cot B(1 + 75) + mp tan B(1 — 75)]

0.1 g T T T T T T T ——— T

......... BR(t — H™'b) BR(t — H*b)

30 my = 178 GeV m; = 178 GeV

0.1 2
0.01 | -
0.01 - ‘.‘ -
F 140 .- ]
i e 160
0.001 | | | | | | 1\ 2 | 0.001 X X |
&80 90 100 110 120 130 140 150 160 170 1

My

Run | and projected
Run Il limits:

100 xBR

LD
80 K/

60




H=* at LHC cover basically Mg+ > my

- decays to tb? fugeddaboutit! (QCD is so nasty)
- that leaves decays to 7/

Note: 7v is a killer because 7;, — ¢ decays are soft (low-p7 leptons)

gb—tH", t—jjb, H —1Vv

_ Signal ' L____.Backgrounds
b-jet veto

preiet > 100 GeV

ppmiss > 100 GeV

Ao > 1.0 rad

~
S

[Ldt=30 b

Events / 12 GeV

my,, =250 GeV
tanf=40

N

m,;, =500 GeV

/ tanf=50

S N NN W AN 1 & N & o

i I " W T o S OV s S
100 200 300 400 500 600
m, (GeV)

— can work at LHC, but is weak at large M+ and moderate tan 3
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(S)LHC MSSM Higgs coverage summary

Q S0
C
o 40
-+

30

20

S~ O OO NOOWOWOo

e large M 4 and moderate tan (3 are really difficult (but needs updates)

September 2001

/

\

ATLAS + CMS

SLdt=300 fb™
Maximal mixing

SLdt=3000 fb

h — SM like

LEP 2000

\\1\[\4!\‘4{\\‘[\\

100

[ A | |~ | | | |
200 300 400 500 600 700 800 900 1000
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MSSM Higgs potential and self-couplings

For the general MSSM Higgs potential, we have in )\¢i¢j¢k notation:

Ahhh = 3cos2asin(f + a) + A?/’é C;f’ﬁa

Agnn = 2sin2asin(f + a) — cos2acos(8 + a) + ]\36% sin 3150652 o
Agmn = —2sin2acos(8 + a) — cos2asin(f + a) + 1\36% Sinii‘;‘lcﬁos o
AHHH = 3 cos2acos(f + a) + 1\?/)1_6% Sslffﬁa

AhAA = cos 203sin(f6 + a) + ]\46% cos 35%82 B
AHAA = —cos 2@ cos(B + a) + 1\/;% sin g§c§2 B

2

_ 3Gr ™ M_g i i Mz
where € = NGECISTEN: log [1 + m? | all couplings normalized to —

- realize that these couplings are partly gauge parameters
- Anhh — Ags in decoupling limit

» must observe hh, hH, HH, hA, HA, AA production to measure potential!
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MSSM pp — ¢;¢, (LHC) at large tan 3

Grb. Ay o< tan 3, but not A -, box wins out by tan 32

(in addition, typically swamped by H / Abb background)

— measurement useless ...

- p.3



MSSM pp — ¢;¢, (LHC) at large tan 3

Grb. Ay o< tan 3, but not A -, box wins out by tan 32
(in addition, typically swamped by H / Abb background)

— measurement useless ...
...with an interesting exception: resonant H — hh production

c F-— U= [ A L I ] I 7\ EBR 1072 7 - ]
pp > bbyy
A IHA:325 GeV LHC
1 ! 1073 i gg~>hh (MSSM) tan =3.0 E
= m,=400 GeV 1
O
5
. L, B 107t —
10
> -
g
5 1075 - geHA (SM) |
2 3
10
m,=117.5 GeV=m/2 ]
N N R N IR IR NI BT 10—6 L :
150 200 250 300 350 400 450 500 <00 400 600 800 1000

m, [GeV] m,,, (GeV)



MSSMete™ — qbﬂ% atan ILC

Don’t have annoying interference with dominant box diagrams...

double Higgs-strahlung: ete™ — ZH;H;, ZAA [H;; = h, H]

et YA YA A
Z A ’C{J N
N L7 sz] : ) HZ’J N ; HZJ
HZ] N \\\ \\\
e~ H; H; H;
7 A A
Hiy
< L7 A : * A \-- A
Hi,j (\ \\\ AN
A A A
triple Higgs production: ete™ — AH;H;, AAA
et A A A
Z /// A/(/ :
N L7 HZ] N A HZJ N HZJ
e” H; H; H;
A
A
H;; %,
A

plus WBF diagrams...
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MSSMete™ — qbﬂ% atan ILC

What do the cross sections look like compared to the SM?

tanf=50 117.7 118 119 1000  My[GeV] 140 150 172 251 1002 M [GeV]
I T T T T I T T T T I T T T T I T T T T I I T T I T T I T T I T T T T I
tanP=3 140 172 1002 M, [GeV] | 01 15 131 158 244 1000 M, [GeV]
T T T T ‘ T T T T ‘ T T T T ‘ E T T T T ‘ T T T T ‘ T T ‘ T T T T |
| MSSM Double Higgs-strahlung: : e'e - ZHH;: Vs =500 GeV
. pol tanf3=3 H — hh
e" e — Zhh: 6™ [fb] | L o™ Ifb] - i
| j\15:5()()(}3\/ W hh S 1 W~
- : Zhh SM +
0.1 i
0.01 =
01 I I I I | I I I I | L L] I | I I 16_37 I I | I I | I | I
80 90 100 110 120 M, [GeV] 90 95 100 105 110 M, [GeV]
140 150 172 251 1002 My [GeV]
(— T A T U 1
115 131 158 244 1000 M, [GeV]
T T ‘ T T ‘ T ‘ T T
10 = e"e — Zhh and Ahh: 3
- Vs=1TeV
" 1
Mostly smaller than SM, - o™ i)
1 - tanP=3
except where resonant M. Zhh
0.1 i
— makes analyses very tough
0.01 | | | | |
90 95 100 105 110 M, [GeV]
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SUMMARY PART 3

In the absence of direct observation of new physics,

make an anomalous couplings analysis using higher-dim. operators.

— probes to many TeV in general

Variety of Higgs sectors BSM is vast.
Working in the MSSM is “conventional” as SUSY is attractive.

General 2HDMs have 5 states:
2 CP-even neutrals, 1 CP-odd neutral, and a charged pair.

MSSM Higgs sector defined mostly by M 4, tan 3, Mg and A;.

Become familiar with the general characteristics of
h,H,A couplings as a function of M4 and tan S3.

MSSM Higgs pheno is mostly variations on SM pheno.
Charged Higgses are tough to find, but crucial.

MSSM Higgs self-coups impossible to measure except resonantly.

- p.3!



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

